The cycle time (several weeks) of typical screening methods limits the search for new wood preservatives. Standard soil block and agar block methods require 8 to 24 weeks (1) and relatively large amounts of test material. To circumvent these problems, wood preservative laboratories commonly use an agar plate method (2) that measures fungal growth on malt agar medium with the added biocide. This test yields a MIC, the lowest concentration that totally inhibits fungal growth. Although wood preservative laboratories use the agar plate method as a screening test, the inhibition of wood biodegradation cannot be evaluated using this method. Evaluating the effects of potential wood preservatives on wood biodegradation may offer the opportunity to discriminate between compounds that inhibit specific biochemical mechanisms and those that are simply gross metabolic toxins. Extracellular oxidative agents produced by wood decay fungi are hypothesized to play an important role in wood biodegradation (5, 6) . Several investigators reported correlations between the decolorization of dyes and the ligninolytic ability of the microorganisms (7) (8) (9) (10) (11) (12) . Therefore, model synthetic dyes such as Remazol Brilliant Blue R could be used to detect lignocellulolytic activity of fungi (7) (8) (9) (10) 12) .
We developed a rapid, easily scored single-dye test that could be used for primary or secondary screening of potential wood preservatives.
White-rot fungi (Trametes versicolor ATCC 42462 and Irpex lacteus ATCC 11245), brown-rot fungi (Gloeophyllum trabeum ATCC 11539 and Postia placenta ATCC 11538), and a soft-rot fungus (Chaetomium globosum ATCC 6205) were selected as model organisms to evaluate the method. The fungal strains were maintained and grown on malt extract agar (Difco, Detroit, Mich.) or potato dextrose agar (Difco) (3). The agar plate method was performed on malt extract agar medium. The dye decolorization method was performed on mineral salts agar medium (4) containing a 10-g/liter mixture (3:7) of lignin (catalog no. 37,095-9; Aldrich, Milwaukee, Wis.) and ␣-cellulose (catalog no. C-6429; Sigma, St. Louis, Mo.) as a sole source of carbon supplemented with 10 ml of a vitamin solution per liter. The vitamin stock solution contained the following (in mg/liter): D-biotin, 2; D-pantothenic acid hemicalcium salt, 0.2; folic acid, 0.2; niacinamide, 40; thiamine hydrochloride, 40; p-aminobenzoic acid, 20; and riboflavin, 20. Experimental and untreated control plates were stained using a 0.01% (wt/vol) aseptically prepared solution of the dye Remazol Brilliant Blue R (catalog no. R-8001; Sigma), which was added after sterilization. Plates were inoculated using a plug of mycelium from an actively growing fungal culture. Untreated controls were grown without preservatives. Fungi were incubated for 3 to 14 days at 26°C.
Didecyldimethylammonium chloride (DDAC) (Lonzagroup), chromated copper arsenate (CCA; type C) (Osmose Wood Preserving, Inc., Buffalo, N.Y.), and an ammoniacal copper-DDAC mixture in a 2:1 CuO/DDAC weight ratio (ACQ; type B) were added to agar medium at 50°C before inoculation. Three sets of experiments were performed independently. Each biocide concentration for each fungal species was run in triplicate. Controls had no biocides added to the media. Uninoculated stained plates with biocides were used as stability controls for the dye decolorization method. Data were statistically treated using the Microsoft Excel 97 correlation data analysis function.
Our screen is based on the ability of wood decay fungi to generate extracellular oxidative agents that change the color of the Remazol Brilliant Blue R as a result of a redox reaction. Normal growth results in a dye decolorization around and under areas of growth on stained media. Potential wood preservatives repress normal growth and oxidative activity, and no dye decolorization occurs. Dye decolorization zones develop in 3 to 7 days on control medium and in 5 to 14 days on media with biocides (Fig. 1) . The lowest concentration that totally inhibited dye decolorization formation was called the mini-mum concentration to inhibit decolorization (MCID) (Fig. 1) . The diameter of dye decolorization was measured in millimeters per day, and the radial extension rate was calculated.
The MCID data generated with the dye decolorization method correlate with experimental and literature MIC data for the agar plate method (Table 1 ; Fig. 2) (2) . Analysis of growth curves from the agar plate method and radial extension curves from the dye decolorization method showed that the growth rate correlated with decolorization in untreated controls. These data imply that the growth rate should correlate with decolorization after biocide treatment. Although the numerical values of the MCID and MIC data were not always equivalent, the data from the two methods were closely correlated. The dye decolorization method successfully measured the inhibitory effects of various biocides with a sensitivity greater than or equal to that of the standard agar plate method. This method also can be used to screen for microorganisms that degrade lignin extracellularly and that change the color of Remazol Brilliant Blue R as a result of a redox reaction.
The results from the dye decolorization method were reproducible (Fig. 2) . The MCID values were similar across all three independent experiments. The error bars (Fig. 2) show the next lowest dilution to the observed MCID and MIC. This concentration is the highest concentration at which growth was observed. Therefore, the error bars show the potential MCID and MIC range.
Reproducible, sensitive, and easily validated methods for screening wood preservatives are rare. The dye decolorization method correlates to known methods, gives reproducible data, and can be used for determining MCIDs for wood rot fungi. Based on our results it is clear that different biocides have different inhibitory mechanisms. 
